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Method and Device for Plastic Lamination of Ketal Strip by 
awana of Direct Extrusion » 

The invention relates to a method for p] antic: lamina Lion 
5 of a metal Btrip by means of direct extrusion, in which 
the metal strip is moved in itg longitudinal direction, 
and is heated? by roeanB of a sheet die, a film of molten, 
thermoplastic plastic material is deposited directly onto 
one side of the moving strip, this plastic film is preHsed 
10 onto the metal strip, while being led through a gap 

between two rollers, by which the roller adjacent to the 
plastic film (laniinator roller) is maintained below the 
melting temperature of the plastic material; if necessary 
the other aide of the metal atrip may be coated with a 
is plastic film in similar fashion and, in a subsequent 
treatment, the laminated metal strip is heated to a 
temperature in the region of the melting point and finally 
cooled rapidly to a temperature below 4 0^c. 

20 Furthermore , the invention also relates to a device for 
plastic lamination of a metal strip by means of direct 
extrusion. 

In a known method of the type mentioned above (US 5 407 
as 702/ Fig.3) r an aluminium ©trip is heated, before 
laminating with PET (polyethyleneterephthalate) , to a 
temperature in the range of 204-260_C, preferably 215- 
246 j: and led through the gap between two roDers. Before 
entering the gap, the liquid plastic film i* deposited on 
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one side of bhe aluminium Btrip. The roller pressing on 
the plastic film ia a chrome Bteel roller and is kepc «t- a 
temperature of 150-200._C. The roller adjacent to the 
unlaminatetf side of the aluminium strip- is a rubber 
s encased roller and haa a surface temperature of 20b_C\ in 
order to keep the aluminium scrip up to tempe^aturu . Hie 
layer thickness of the deposited plastic film should fan 
appro*. 8-20 n«n, preferably 10pm. After the aluminium 
strip, which waB laminated on one side, has left the first. 
id pair of rollers, lamination on the other side jb 
achieved by means of a second sheet die and a Becond 
identical pair of rollers. In this procedure, the 
adhesion of both plastic films to the aluminium strip it 
slight at firBt, but just large enough, chat the plastic: 
15 films do not separate from the aluminium strip in the 

course of further processing, which is described as "green 
peel strength". After the aluminium strip has been 
laminated in this way on the second side too, it is led 
through an induction heater, where it is heated to approx. 
20 21S_C. As a result of thiB heating, the bond between the 
plastic ffclms acid the aluminium strip should be completed. 

Next, the bonding system is cooled using spray jets to a 
temperature firstly, which allows the half-cooled, 
laminated aluminium strip to be fed into a water bath via 
as a deflection roller, where it is cooled down to a 
temperature below 40.C. in this known method, line 
contact or contact between the roller adjacent, to the 
liquid plastic film and the plastic material is only 
achieved via a relatively small contact surface. 
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The cooled roller ia therefore only in contact with the 
plaatic filra for a very short time. Separating the roller 
surface from the plaatic film may only x-esult, however, 
when at least the surface layer of the plastic fiilai is 
S solid since the plastic film adheres otherwiae to *.h« 
roller and contaminates the latter. So that the platitiv 
material in the gap region can cool cuff icicntly r a very 
low speed must be used for the strip, making economic 
production impossible. Laminating a steel strip in place 

10 of an aluminium strip and using greater layer thicknesses 
of plastic material with for example 200pm, chia tucthod 
could definitely not be used ginee heat could not he 
dissipated quickly enough through the adjacent roller 
with line contact only because of the higher heat capacity 

is and lower 'heat conductivity of the steel strip and because 
of the greater layer thickness of the plastic film. In 
addition the adhesion between the plastic film and a 
steel Btrip would not be adequate after leaving the 
rollers to prevent a separation of the same from the steel 

20 strip using greater film thicknesses, in which there is a 
high occurrence of shrinkage while cooling. 

Therefore, the object underlying the invention i* to 
indicate a method of the type mentioned* at the beginning 
25 which can be accomplished in economic conditions, i.e. 
with sufficiently high atrip speeds and which results, at 
the same time/ in excellent adhesion between the steel 
strip and the plastic film, which remains in place even 
during deep-drawing, but particularly also during 
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sterilisation. In addition, the abject: underlying the 
invention i0 to cxeate * device for plastic lamination of 
-a metal strip by means of direct extrusion, which makeB it 
poa&ible to laminate metal strips at high stHp speeds and 
5 with excellent adh&sion between the metal str:ip am* the 
plastic film. 

The method according to the invention is characterised in 
that, during lamination of a steel strip, the latter is 
10 heated to each a temperature that the temperature lies 
above the melting temperature of the respective plastic 
iciaterial in the depositing region of the liquid plastic 
film, in that, between the roller pressing on the plastic 
film (laminator roller) or a continuous belt pressing on 
is the plastic film {laminator belt) r there is surface 
contact and that this surface contact is maintained by 
synchronous conveyance of the surfaces of the plastic film 
and the laminator roller or lamina tor belt, which are in 
contact, v^a a contact time or contact length which 
20 euf ficee for cooling at least the surface layer of the 
plastic film at a belt speed of at least 50m/min aod with 
a cooling rate of at most 400 W/ra J _C to a temperature lying 
at least around 30_C below the melting point of the 
respective plastic before contact is lost between the 
as plastic film and the laminator roller or laminator belt. 

Advantageous processing measures are given in fcV** Sub- 
claims 2-13, 



30 



Devices according to the invention for plastic lamination 
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of a TnetaX strip by means of direct extrusion are 
characterised in the Claime 14-24, 

During lamination, the liquid plastic film ia extruded 

s directly onto the ateel strip. Then, the plant ic film is 
pressed onto the steel Btrip by the laminator roller or 
laminator belt- The laminator roller or lawinator belt, 
then takes over the job of cooling the plastic film in 
order to convey it from the liquid phase into the solid 

lo phase. The laminator roller or laminator balk, which for 
the sake of simplicity are known only aa lamina tor in the 
following, can serve, because of their surface etrweture, 
for shaping the surface of the plastic film as well. 
While the plastic film la cooling r the latter experiences 

is transverse shrinkage which, if certain measures war* not 
taken, would lead to the plastic film peeling off the 
ateel atrip- ThiB is particularly the case when the 
plastic film has, a thickness greater than up to 200 U tn. it: 
must be established, that the adhesion capacity in the 

30 bond between the steel strip and the plastic film 

increases more quickly while cooling, than the Bhrinkagn 
capacity in the plastic film. For this purpose, certain 
measures are mandatory f namely heating the steel strip so 
that, in the depositing area of the liquid plastic film, 

25 temperatures are kept above the melting point of the 
plaetic (e.g. for PP [polypropylene J : 190 *C, for PET 
Ipolyethyleneterephthalate] : 290°C and for PB 
t polyethylene] ; 130*C, also prcasing Che liquid plaetic 
film onto the Bteel strip with sufficient contact time or 
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contact length and sufficient pressure and also with a 
cooling rat* which is effected by the laminator an<i v/hich 
is not more than 4 0Q W/m*_C. 

s Separation of the lamina tor from the plastic film can only 
result when at least the surface layer of the plastic film 
is converted by cooling into a eolid condition. Thn 
adhesion of the plastic film Co the eteel strip mu«t be 
greater than that of the adhesion to the laminator. 
lo otherwise/ particles of plastic material adhere t_o the 
laminator, which leads not only to contamination of the 
laminator but also to a momentary separation of die 
plastic film from the steel strip and to an irreversible 
loss of adhesion as well as eventual transverse shrinkage. 

is 

in order to achieve adequate cooling of the plastic film 
at belt speedB of over SOm/min and preferably more, wh.ich 
permit rational production, the invention envisao^H that 
while the steel strip is moving, the plastic film is held 

20 in position on the laminator for an adequate period of 
contact by surface contact between the plastic film and 
the laminator for the time required for cooling and that 
it is pressed onto the steel strip at the same time. A. 
longer contact time and greater contact length (in the 

25 direction of movement of the belt) is particularly 

required for converting at least the surface layer of the 
plastic film, which is adjacent to the laminator, into a 
solid state by cooling when there are greater film 
thicknesses of for example 200nm and an essentially 
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waller heat conductivity relative to aluminium, and also 
a higher heat capacity in the steel strip. 

When the plascic film is being cooled by the lamina tor. 
5 the cooling rate ahould not be higher than 400 W/cu 4 _C since 
otherwise, when uBing the size of film thicknesses 
mentioned, and becauge of too speedy Lranuverd« Hhrinkagn 
of the plastic film, the latter separates in pact from Lhc 
steel atrip and a loss of adhesion occurs- 



10 



So that the liquid plastic film is pressed onto the ftLeel 
strip to a sufficient degree by the laminator, this rjhould 
be done with a force of at least 60 N/mm of steel strip 
width. 



15 



So that the adhesion between the plastic film and the 
steel strip is improved, an adequate reaction time must 
exist between the liquid plastic material and the surface 
of the heated steel strip. In order to achieve this, tht 
20 temperature of the steel strip in the depositing area of 
the plastic film should be at least around 10°C preferably 
however- around 20°C or more above the editing point of the 
respective plastic material. 

35 A sufficiently long contact time between the pla&Cic film 
and the laminator can be achieved by Jewing the al.eel 
strip with'the plastic film which is adjacent to a 
laminator roller under tension over a part of the 
circumference of the laminator roller. 
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A continuous lamina tor belt is likev/i&e led with torsion 
together with the laminated steel etrip round part of the 
circumference of the roller, the plastic film, which is 
5 cooling down and adjacent to the laminator belt, bciiKj 
held on the laminator belt till at least, its surface lay«r 
is converted into a solid condition. Cooling remits in 
this case by means of the laminator b«l.t, which can 
usefully consist of steel, on the one hand, and by means 
ia of the partly encircled roller on the other. 

This method is particularly appropriate for laminating 
steel strips on both sidea, the encircled roller being 
designed as a cooling laminator roller which presses the 
is first plastic film to one side of the steel atrip while 
the second plastic film is pressed by the laminator belt 
onto the other side of the steel etrip and then cooled. 

For the abovementioned reasons, during cooling of the 
2 0 plastic film by means of laminators, the cooling rate 

(beat transmission coefficient} should not be greater than 
400 W/m a _C, to ensure the desired level of adhesion. 

This coaling rate is however not sufficient for keeping 
25 the growth of crystallites or spherulites small, 

particularly using PP. Exceeding a critical spherulite 
diameter leads with PP to a clouding of the plastic film 
and to so-called white breakage during reshaping of th« 
laminated steel strip into packaging material. This is 
30 also true to a lesser extent for PET, the spherulito 
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growth rate of which ie however considerably smaller than 
that of PP. However, even with PET a pla»tic film in an 
amorphous form with as few crystallites* as possible is 
aspired to, in order to guaranty a high degree of 
5 ductility, in order to reduce the amount of fepherulii.e** 
or to make an amorphous structure, thr* completed laminated 
steel strip is heated after the laiuinator to a temperature 
above the melting point of the respective plastic 
material, e,g, with PP above 200°C, with PET abov« 300 ft C 

3 0 subsequently r rapid cooling must occur by plunging in 
water at room temperature, so that, when remaining below 
the crystallisation temperature which lies immediately 
tifilow the deformation point, renewed growth in crystal h 
does not occur (spheirvlite growth) . For homo-PP the 

is cooling rate should be at least 20Q°c/s?, and tor a randoui- 
PP at least 10Q°Cfs> In order to achieve this, heat 
transmission coefficients for the laminated steel strip 
must be produced in water of at least 3000 W/m ? *C or at 
least lflOO W/m* °C. This implies the necessity for high 

20 relative speeds between the laminated metal atrip and the 
water (30-100 m/min) r to ensure turbulent transportation 
of material or heat. 

when both aides are to be laminated with plastic materials 
25 which haw varying melting points, care must be taken, 
that the plastic material which is deposited first, has 
the higher* melting point, since, at the .beginning, the 
at eel strip has the highest temperature. When the plastic 
film which is deposited first , e.g. PET, is preyed onto 
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the steel strip by a first laminator and is thereby 
cooled, the S fceel sfcrip ia then algo COoleQ . simij)taneouely 
to a lower temperature. a* iong as Lh« temperature of r.be 
flteel strip remains above the melting point of the second 
s plastic film however, e.g. pp, the PP plastic: film is 
extruded on the now cooler steel strip. The atrip 
temperature difference for the two laminations of P±rr ami 
PP is about 100 °C. 

to The deposition of the liquid plaotie material on the steel 
atrip i B achieved by means of a sheet die, at a width for 
this purpose which is greater than the width of the steel 
atrip. The thicknesa of the emergent plastic film is 
determined by the adjustment of the gap in the die. since 
is the steel strip possesses a higher strip speed relaLiv* to 
the die exit speed, the plastic film is pulled 
longitudinally and becomes thinner. Thereby, a reduction 
in breadth also takes place, which leads to an even 
distribution in thickness of the film over its breadth. 
29 The edge areas are thicker than the central region. For 
this reason, a plastic film is produced which has a 
greater width than that of the steel stri Pl with the 
result that the thicker edge areas on the sceel strip 
exceed approx. 20-3otmti. i« order to protect a pressing-on 
as. roller which is located opposite the laminator roller from 
contamination from projecting plastic film, continuous 
Teflon strips are led on bojth longitudinal edges of the 
steel atrip in the depositing area and adjacent to .aid 
strip synchronously with the ateel strip, until the 
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sections of plaatic film projecting sideways over the 
steel strip ara cooled adequately to below melting point. 
After the plastic film hae set. the protruding plastic 
film on the Steel strip can be trimmed. Tfi the plastic 
5 films on both sides of the steel strip are different, they 
are suctioned off separately, so that they can be sent for 
recycling. 

Devices according to the invention for plastic laminating 
lo on both sides of a metal Btrip by means of direct 

extrusion are described in greater detail in the following 
with the aid of embodiments which aro reprenented 
schematically in Pig. 1-3 of the drawing. 

15 In all three embodiments t the heating device, tha device 
for subsequent heating of the laminated steel strip and 
the cooling device are all the same, for which reason they 
are described in greater detail only in % the embodiment 
example represented in Pig, a. The metal Btrip is 
?o preferably a steel strip, which can also be surface 
treated with tin plating, chrome plating or convex-^ion 
laminating. With the devices according to the invention 
however, other metal strips, for example aluminium a trips 
can also be laminated. The metal strip can have a 
25 thickness of 0.05 -0.5mm. Thermoplastic plastic 

materials, such aB PBT, homo-PP, block PP, random PP and 
PE can be used for laminating. The film thicknesses c&n 
thereby be 5 - 200um on one side and 3 - lOum on the other 
side. Both sides of the metal strip can be laminated with 
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the game or differenc plastic materials depending on 
application requirements. Tht* iteration can be carried 
out with bolt speeda of 50-400 ra/miu, 

s According to Figure 1 the metal strip M it* directed 
firstly through a heating device l. Ne*±. to this ie e 
first laminating station. The latter Viae a first sheet 
die for directly depositing the molten thermoplastic 
plastic material in the form of a first liquid plastic 

10 film 3 onto the first aide of the heated cntita! Btrip M, 
The plastic film can consist of two layers in a known 
fashion. The layer orientated towards the metal strip can 
ensure, especially with a steel strip, the adheaion of th« 
plastic film to the metal strip- The outer layer should 

L5 be selected for the integrity of the packaging with 
respect to the contents, which is produced from the 
laminated metal strip or for its resistance with respect 
to outer stresses. in order to produce a plastic film 
with a two- layer design , both layera can be extruded 

20 simultaneously from the same sheet die, which is known 
per Be and therefore is not described in more detail- 
Behind the' aheet die l, there are two rollers 4,5 which 
are preeced againet one another. The roller 4 f which is 
described as the preBsing-on roller in the following, ha.» 

2$ a sleeve 4a made from rubber elastic material. The other 
roller 5, which is described as the latninaLor roller in 
the following, is cooled with cooled water, which flows 
through the interior of the laminator roller 5. The metal 
atrip K with the still liquid plastic til™ 3 ia fed 

jo through a gap e between the two rollers 4,5 and thereby 



http://patentsl.ic.gc.CcVfcg^ 23.07.2002 



PA I 04- 17 

13 

pressed by the laminator roller 5 onto the moLal strip M. 

The liquid plastic Cilm 3 should be pressed onto th« 
metal strip M with a force of at least 60 K/mm applied to 
the width of the steel scrip. The cooling rat* o£ the 
5 laminator roller 5 should be set in such a way that a 
cooling rate of at most 400W/m*j? results. Whi.le the 
plastic film 3 i* adjacent to the laminator roller 5, it* 
surface layer at least must be converted by cooling into a 
firm condition, before tha surface of the lamina tor roller 
10 5 is separated from the plastic film. For that reason, a 
second cooling laminator roller 7 and a second pressing -on 
roller 8 are arranged in such a way that the metal sLrip k 
iB looped round the preceding first laminator roller 5 on 
a part of its circumference and Che metal strip with the 
15 still liquid plastic film adjacent to the laminator roller 
5 is held in contact at the first gap over a part of the- 
circumference of the roller S in an arrangement with the 
latter, in front of the second laminator roller 7, a 
second sheet die 9 is arranged, with which a second liquid 
20 plastic film 10 can be extruded on the second side af the 
metal ertrip. Said second liquid plastic film is then 
pressed by means of the cooling laminator roller 7 onto 
the second side of the metal strip in the previously 
mentioned manner- The sheet die 9, the lamina tor roller 7 
as and the presaing-on roller 8 together form the second 
lamination* station- in the direction of the belt behind 
the second. laminator roller 7 a deflection roller 1*, 
which may likewise be designed as a cooling roller, is 
once again arranged such that the metal strip K loops 
30 round the second preceding laminator roll 7 on a part of 
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it a circumference and the metal strip with thfc still 
liquid plastic £ilrci 10 which is adjacent to Lhe laminator 
roller 7 Lb held in contact at the second gap 11 over a 
part of th'e circumferences of the second larronator roller 
b in an arrangement with the latter, till at least the 
surface of the second Eilro 10 r which is adja<:eot to the 
Zaminator roller 7 was cooled down into a iiirm condition. 
The* length of the encircling of each farainator roller 5,7 
or the length of contact depends upon the speed of the 

10 belt, the thicknees and type of metal HtiM.p, the thickneHB 
of the plastic filmB and the temperature of the laminator 
rollers. Experiments with a steel strip of 0.26 mm 
thickness and a PF plastic film of 200fira thickness gave 
the result that, with a lamina tor roller temperature of 

lb 40 °C, the contact time on the lamina tor roller musL be 60 
ma and the contact length, with which the plastic film 
must be kept in position on the contact rolleir, must be 
200 mm at a belt speed of 200 m/min. If the temperature 
of the laminator roller is at €0°C f then the contact tirae 

20 must be 80 tns and the corresponding contact length 270 mm. 

in ordex- to make sure of a flexible gap compensation in 
the gap 11, in case variations in film Lhickne«» occur the 
preasing-on roller B can usefully have a sleeve 8a r which 
as is made of rubber elastic material and which is surrounded 
concentrically by a thin, outer Bteel sleeve 8b which is 
flexible in a radial direction. Using a Bteel sleeve 8b, 
prevents the pressing-on roller B from Leaving behind 
unwanted patterns on the firBt plastic film 3 r which may 
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occur if the sleeve made of rubber elastic material were 
to sit directly* on the plastic film. 

For reasons which have already been described in greater 
5 detail in the description of the method, Lhe width of the 
sheet die 2 is greater than the width of the metal strip 
M. This leads to the fact that the plastic film 3 jut* 
out on each side of the metal strip M by 20 mm to 30 mm. 
The liquid plastic film would adhere to the pressing -on 

10 roller 4, in order to prevent this, continuous T«flon 
strips are provided on both sides of the steel tftrip H, 
said strips being directed via the pressing -on roller 4 
and two deflection rollers 13 t 14. The deflection roller 
14 ifl thereby likewise arranged such that the protruding 

is plastic film is pressed onto the lamina tor roller 5 until 
it is converted into a solid condition by cooling. The 
protruding plastic film is therefore only separated from 
the Teflon stripB 12 after cooling and setting of the 
plastic material also. The protruding part of the plastic 

20 films 1b later cut off using crircutiing rollers 15, which 
are arranged on both sides to the laminated metal scrip, 
and sent for recycling. 

in the description of the method/ it was explained 
25 extensively, that subsequent treatment of the laminated 
metal strip by heating and then fast cooling down in g 
water bath are mandatory. This is achieved by means ot 
the heating device \B, which iB only represented in Figure 
1, and the connected cooling device 17 which consists nC a 
30 water bath. 
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The embodiment example which I& represented in Figure 2 
corresponds essentially to the previou»l.y described 
embodiment example. Devices and parts with the same 
S function are thus designated with the n^e reference 
numbers. so that repetitions are avoided, refer«n<:R is 
made to the embodiment a shown in Figure l. 

In the embodiment example represented in Figure 2, the 
io second laminator roller 17 is Arranged such Lbat it racec 
the first laminator roller 5 and can be .prised onto the 
latter. In order to ensure a certain flexibility here in 
the gap 11 as well, the second laminator roller 7 can have 
a sleeve 7a made from rubber elastic material, and be 
is surrounded concentrically by a thin outer steel Hleeve 7b 
which iB flexible in a radial direction. in this 
arrangement r the second presaing-on roller dropa out of 
use, since the first laminator roller takes over the 
function of the second roller 7. 

50 

In the solution which is represented in Figure 3, a first 
sheet die 21 arranged on the first side of the metal 
strip and a second sheet die 22 on the opposite side of 
Chft same. Underneath both sheet dies 2l,,22 a first 
25 laminator roller 24 and a second laminator roller 25 are 
situated beside one another and can be cooled 
appropriately by meanB of water so that they can be set at 
a temperature of 20-S0*c. A deflection roller 23, *hich Tb 
connected to the first laminator roller 24, makes certain 
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that the metal strip, which surrounds the laminator roller 
1 by around 1$0° in this case, is in contact with Lh« gap 
26 which is formed between the two laminator rollers 24, 25 
which are pressed ag^inBt one another, it is endured in 
5 thie way, that the film is pressed onto the metal strip M 
by means of the first sheet die 21 firstly in the yap 2S 
through the laminator rollers 24 and 25 which face one 
another and then the metal strip with the firat piastre 
film 27 which is at first still liquid is held in contact 

10 with the gap 26 in an arrangement with the first latrdnator 
roller 2a until the first plastic film 27 is cooled down 
by the laminator roller 24 and converted into a solid 
condition. Only then does the first plastic film 27, 
which is adhering securely to the metal strip M, separate 

15 from the surface of the laminator roller 24 k 

A continuous laminator belt 2B, which consists 
appropriately of steel, is directed over the second 
laminator roller 25, which appropriately has a rubber 

20 elastic sleeve 25a. Furthermore, two deflection rollers 
29, SO are provided for directing the laminator belt 2a, 
said rollers beino. designed appropriately as cooling 
rollers. The deflection roller 23 is arranged such that 
the laminator belt surrounds the f irst laminator rol ler 24 

as in that region, in which the laminator roller 24 is also 
surrounded by the metal strip n . In this way r tha second 
plastic film 31 which has been extnided by the aec:ond 
sheet die 22 can be pressed onto the metaD atiip by the 
second laminator roller 25 by inserting the laminator belt 
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in the gap 26. The aecond plastic film' 31 i 0 then, in 
contact with the gap 2S, prised onto the metal atrip M, 
furthermore, during the partial surrounding of the first 
laminator roller 24 until the second plastic film is 
s cooled down into a solid condition. Cooling is aehiaved 
thereby using the laminator belt 28, which has been cooled 
down by the cooling rollers 29,30 and the second laminator 
roller 25. Additional cooling is achieved using the first 
laminate- roller 24. This modus operandi is adopt «d when 
10 Bimilar plastic materials, with similar melting point a are 
to be deposited on both sideB of the metal scrip e.g. per 
on both sides or VP on both Bides. 



As can be seen from Figure J, a pressing- on roller 32 i« 
is also assigned to the first laminator roll*,.- 24, sa id 
pressing-oil roller having a sleeve 32a of rubber elastic 
material appropriately. The laminator roller 32 is 
arranged in the direction of the circumference of the 
first laminator roller at a greater spacing from the gap 
20 26, which is formed between the two laminator rollers 
24,25. The first sheet die 21 can be adjuated £r-om its 
first pouring position, which is fully opened-out in 
Figure 3, into a second pouring position which is shown in 
Figure 3 with dotted lines. If plantic materials with 
as different melting points are to toe deposited on both aider, 
of the metal strip m e.g. on the firat side PET and PP on 
the second, side, the firBt sheet die ia then brought into 
its second pouring position, which is shown with dotted 
lines. The steel atrip is then directed round tho 
10 pressing-on roller 32 and through the gap 33 which i» 
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formed between the pressing-on roller 32 and the Ci rg C 
laminator roller 24, as is shown lik ewiac with dotted 
lines in Figure 3. By means of the first: die 21, the 
plastic material with the higher melting po illt , e>g pRT 
s (melting point. 280^) is extruded on the steel strip n in 
the region of the pressing-on roiler 32. m the gap 33. 
the still liquid pi a5tic film 27a is pressed thxough the 
laminator roller 24 onto the first »id* of the raotal. 
strip. Similarly, as in the embodiments which are 
10 described and repented in Figure* l and 2, the First 
Plastic film 27a is sti u held afCer the gap by ^ 
strip in an arrangement with the lamina tor roller 24 and 
cooled down. At the same time, the metal strip is also 
cooled down. The spacing between the pressing -on roller 
lb 32 and the gap 26 is decided upon In such a way uh«t the 
metal strip in the gap 26 alwaya has a temperature above 
the melting point of the second plastic film. e.g. Pp 
(melting point 140 -160»C) . By means of the second sheet 
die 22, the second Hide of the metal strip M car, be 
20 laminated with the second liquid plastic film 31, 
consisting of PP, in the manner already described. 



In order to avoid contamination of the pressing-on roller 
32, continuous Teflon strips 12 are also provided here in 
25 the region of the preesing-on roller 32, said Teflon 
strips 12 corresponding in design and function to tho»« 
shown in Figure 1. The description given for this purpose 
in connection with Figure 1 can be applied logically al BO 
to Figure 3. The same is also true with respect to the 
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device for subsequent heating and fche cooling device which 
are not shown in Figure 3 . 
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